. However, data and theory on the dielectric properties of other phases are rather scarce [2] .
It is the purpose of this paper to present a theoretical calculation of the static dielectric constant e in the smectic A, B and C phases, in order to find the connec- tion between e and the order parameters characteristic of each phase. In the second part of the paper, we compare our results with published values and also with some measurements we performed.
De Jeu et al. [2a] have shown that the correlations between the dipolar bonds, usually existing in liquid crystal molecules, are important for the understanding of the dielectric behaviour of the smectic A and B phases. The theory of Maier and Meier [3] valid for the nematic phase, completely neglects these correlations, and thus is not suitable for the smectic phases. Our theoretical approach allows us to describe a suggestive and physically illuminating relation between the dielectric behaviour and the smectic order parameters P and b, respectively the amplitude of the first harmonic of the density wave and the tilt angle. [5] of the product yi pt.
The first approximation is to take Li = 1/3, as it should be in the isotropic case. This is justified by the relatively small anisotropy of the dielectric tensor. This approximation was also used by Maier and Meier [3] has three principal axes, since the C phase is biaxial (sexe figure 2). We define direction 1 to bè in the smectic layer, and perpendicular to the molecular axis, or direction 3. Direction 2 is then defined by being perpendicular to directions 1 and 3. Directions x, y, z are fixed with the reference molecule (Fig. 2) , and we have the equivalence 1 -y, 2 --&#x3E; -x and 3 --&#x3E; z. The calculation is simpler when we use the xyz reference frame. Figure 2 also shows the position of the two molecules. The molecules are in the smectic layer, and their long axis forms an angle ô with the xy smectic phase. ô is the tilt angle of the C phase. We finally define k as a unit vector, perpendicular to the smectic layer. The components of r are easily calculated and we get r = r 1 (-sin 0 cos ô, cos 0, sin 0 sin ô). In calculating the different correlation factors gi we suppose that, as in the smectic A and B phases, there is a rotational motion of the molecules around their long axis. This is in agreement with the general belief [8] and it is contrary to the model of McMillan [9] .
For the z direction we get :
We assume here that the smectic and nematic orders are complete. Thus figure 3 , we have drawn the temperature variation of the quantities 1 gl, I T and g 1. T, which are respectively proportional to f (03C82) and h(03C8 2). We see that they have the same qualitative It should be interesting to compare our theoretical results with a material exhibiting the smectic A and smectic B phases to study the behaviour of the functions f(03C82') and h(03C8 2). In particular we expect that they will be constant in the smectic B phases. [10] for difficulties and pitfalls) and it decomposes easily. Thus in each measurements the material was used only once.
The experimental set-up is described in ref.
[11] and we used a bridge with a sensitivity higher than 10-2 pF. It is known that the alignment of the molecules is difficult in the smectic phases, but we think we achieved a good alignment for the following reason.
When the aligning magnetic field (-2 000 G) was perpendicular to the measuring electric field (measurements of El) we never observed dielectric relaxation in the megahertz range. This relaxation is easily observed when magnetic and electric fields are parallel, and corresponds to the rotation of the molecules around their short axis. The previous observation does not ensure that in the parallel configuration, the sample is really homeotropic. But by direct observation with polarized light of the sample between crossed polarizers, we confirm the good alignment.
In figure 4 we show 811(T) and 8 figure 5 , we plot the quantity A = Tc'(1 + g II )
as a function of T. According to the expression (6) and (7) of g jj , in the smectic B and A phase, we must have
In the smectic B phase f ( 03C8 2) should be constant, because the smectic order in layers should be good, [11 ] (à is independent of T), the effect of the tilting is dominant and this gives an increase in E II . 
